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A Cartridge Element for a Dust Collector 

[Field of the Invention] 

The present invention relates to a cartridge element for a dust collector, a 
mechanism to attach and detach the cartridge element, and a dust collector using the 
cartridge element. 

[Description of the Prior Art] 

A cylindrical cartridge element used in a dust collector is in the public domain 
(e.g., see Japanese Patent Laid-open Publication No. 2001-269528, Fig. l). However, 
the cylindrical cartridge elements made many open spaces when they were installed in 
a dust collector, and so it was a problem in that the rate of the use of the space by the 
cartridge elements was low. 

A conventional method for attaching cartridge elements to a dust collector is to 
provide a flange at one end of each cartridge element and to fix each flange by bolts to 
the dust collector with a packing (e.g., see Japanese Utility-Model Laid-open 
Publication No. S58- 132524, Fig. 3). 

However, the method for attaching as described in Japanese Utility-Model 
Laid-open Publication No. S58- 132524 has a problem in that the method may not 
tightly seal the flange if the pitch of the bolting is great. Therefore, many bolts are 
needed to fix the flange and seal it tightly. Accordingly, the method has a problem in 
that the work for fixing takes a long time, and the cost of manufacturing the dust 
collector is also high. Even when bolts are not used for fixing the flange, so as to 
ensure a sufficient airtightness, it has a problem in that the cost of manufacturing is 
great because a flange with a complicated shape may be needed, or an external force 
(e.g., an air cylinder, an electric motor, etc.) may need to be used. 

A cylindrical cartridge element that is made by inserting a pleated filter 
medium between outer and inner containers that are cylindrical is in the public domain, 
and the dust collector using this element is also in the public domain (e.g., see Japanese 
Patent Laid-open Publication No. 2001-300237, page 1, Figs. 1-6). 

However, the dust collector that uses the cylindrical cartridge element 
disclosed in Japanese Patent Laid-open Publication No. 2001-300237 has a problem in 
that when the elements are installed in the dust collector, since the elements are 
cylindrical, there exist many spaces between these elements, and so the rate of the use 
of the space by the elements is low. Since many of the elements are needed, if the rate 
of the use of the space by the collector is low, the dust collector will need to have a wide 
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space, and it will have a problem in that it will need more space to install it when the 
elements are placed vertically (they can be expanded vertically) as disclosed in 
Japanese Patent Laid-open Publication No. 2001 300237. To solve this problem, the 
elements might be placed horizontally (they can be expanded horizontally) and be 
increased in quantity heightwise. However, in this case, there might be a problem in 
that the efficiency of filtering could be lowered, because the direction of the pleats of the 
elements would be at right angles to the direction of the movement of the dust (vertical 
direction). 

A dust collector of a pulse-jet-type that uses conventional cartridge elements is 
also in the public domain (e.g., see Japanese Utility-Model Laid-open Publication No. 
H6-85016, page 1, Figs. 1 - 7). 

The apparatus disclosed in Japanese Utility-Model Laid-open Publication No. 
H6-85016 has an air-jet nozzle just above each cartridge element, and the air piping 
from the air-jet nozzle to an air valve is long. Therefore, the longer the air piping is, 
the greater the pressure loss through the piping becomes. The supply pressure from 
an air tank must be kept high so that the discharge pressure of the nozzle is kept high 
enough to disperse the dust. The apparatus has the problem in that the cost of 
equipment such as that for compressors is higher. Further, when an element is 
changed, as shown in Figs. 5 and 7 in Japanese Utility-Model Laid-open Publication No. 
H6-85016, the work for doing so, including pulling out the container, should be done just 
above the element. In this case, whenever the filter medium is changed, the air pipes 
from the air jet nozzle to the air valve must be dismantled, and if the dust collector is 
large, since they are long, and there are many of them, its working efficiency is not good 
and the work takes a very long time. The air piping also receives a great force from 
impacts, because air at a high pressure and high velocity flows through the piping. 
Therefore, the piping should be fixed firmly and as far as possible it should not be 
removed. 

This invention is one that can resolve the above problems. It is intended for 
improving the rate of the use of the space by a cartridge element and reducing the size 
of a dust collector. 

The invention is also intended to provide a mechanism to attach and detach a 
cartridge element of a dust collector in a short time and to lower the cost of 
manufacturing. 

Further, the invention is intended to provide a dust collector that can improve 
the rate of the use of the space by a cartridge element, decrease the space to install the 
dust collector, and improve its efficiency of filtering. 
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Further, the invention is also intended to provide a dust collector of a 
pulse-jet-type that can have its filter medium exchanged in a short time as well as to 
prevent the decrease in the discharge pressure of the air of the pulse jet. 

[Disclosures of the Invention] 

To achieve the above-mentioned objects, the plate-type cartridge element of the 
invention comprises a planate filter that is composed of two sheets of pleated filter 
medium being opposed to, and spaced apart from, each other, an upper-end-member 
attached on the upper end of the planate filter and having an opening for an air outlet 
that is composed of the planate filter, and a cap attached on the lower end of the planate 
filter. 

The invention comprises a transverse reinforcing material in the planate filter, 
such as a transverse pipe. The transverse pipe in it can function as a reinforcement. 

Further, the transverse pipe in the planate filter can be transversely set 
between the right and left sides of it. 

The transverse pipe or the transverse reinforcing material in the planate filter 
can disperse any air flowing reversely to disperse the dust during the backwash of it. 

Further, there can be just one transverse pipe or transverse reinforcing 
material in the planate filter. In that case there would be two vertical rods, to support 
both sides of it, so that they would be shaped like an H. 

The transverse pipe or the transverse reinforcing material in the planate filter 
can be welded to the vertical rods. The upper-end-member and the cap can be made of 
resin. 

To achieve the above-mentioned objects, the plate-type cartridge element 
comprises a planate filter that is composed of two sheets of pleated filter medium being 
opposed to, and spaced apart from, each other, and a reinforcing material that is used by 
being inserted into the planate filter and removed from it, an upper-end-member being 
attached on the upper end of the planate filter and having an opening for an air outlet of 
the planate filter, and a cap being attached on the lower end of the planate filter. 

The reinforcing material that is used by being inserted into the planate filter 
can be equipped with a transverse member. 

Further, the transverse pipe fixed on the reinforcing material that is used by 
being inserted into the planate filter can be set transversely between the right and left 
sides of the planate filter. 

The transverse pipe fixed on the reinforcing material that is used by being 
inserted into the planate filter can disperse the air to disperse the dust on the planate 
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filter during the backwash of it. 

Further, the reinforcing material that is used by being inserted into the planate 
filter can be a welded structure and made of material having the same stiffness as iron 
or the like, and the upper-end-member and the cap can be made of resin. 

In this invention, as described above, since the cartridge element is a 
plate-type, the rate of the use of the space by the cartridge elements in a dust collector is 
increased, and the filtration area of it will be greater than that of a conventional dust 
collector, if they are the same size, and the dust collector will accordingly be compact. 

To achieve the above-mentioned objects, a mechanism to attach and detach a 
plate-type cartridge element of the dust collector of this invention comprises guiding 
members that are fixed under the bottom of a duct at intervals and have inclined elliptic 
holes, rails that are fixed in the guiding members and have connecting holes 
corresponding to the inclined elliptic holes, coupling devices that couple the guiding 
members to the rails by penetrating the inclined elliptic holes and the connecting holes, 
and cartridge elements that are installed between, and supported by, the rails. 

Further, a mechanism to attach and detach the plate-type cartridge element of 
the dust collector of the invention comprises guiding members that are fixed under the 
bottom of a duct at intervals and have inclined elliptic holes, rails that are fixed in the 
guiding members and have connecting holes corresponding to the inclined elliptic holes, 
coupling devices that couple the guiding members to the rails by being inserted through 
the inclined elliptic holes and the connecting holes, a sliding member that has holes in 
which the cartridge elements are inserted and that is installed on the rails, and 
cartridge elements that are inserted in the holes of the sliding member, installed 
between the rails with the sliding member, and supported by the rails. 

A mechanism to attach and detach the plate -type cartridge element of the dust 
collector of the invention comprises the cartridge elements that are plate-type cartridge 
elements. 

As described above, since the mechanism to attach and detach the plate-type 
cartridge element of the dust collector of the invention comprises guiding members that 
are fixed under the bottom of a duct at intervals and have inclined elliptic holes, rails 
that are fixed in the guiding members and have connecting holes corresponding to the 
inclined elliptic holes, coupling devices that couple the guiding members to the rails by 
penetrating the inclined elliptic holes and the connecting holes, and cartridge elements 
thet are installed between the rails and supported by the rails, the invention can have 
effects such that the cartridge elements can be easily attached and detached in a short 
time and the cost for manufacturing the dust collector can be decreased. 
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To achieve the above-mentioned objects, the dust collector of the invention has 
plate-type cartridge elements. Each comprises a filter that is composed of two sheets 
of a pleated filter medium being opposed in space, one end of the filter being closed and 
the other end of it being open. The cartridge elements are installed in the dust 
collector so that the successive edges, which are shaped the like the ridges of the pleated 
filter medium, appear to be vertical stripes. The dust collector comprises filtering 
chambers that are vertically stacked and communicate with each other and 
communicate with the entrance of air with dust, a duct that communicates with the 
inside of the filters through the openings of the filters, plate-type cartridge elements 
that are installed in the filtering chambers and are attached on the duct and can easily 
be attached and detached, purified-air chambers that communicate with the duct, an 
air- suctioning means that communicates with the purified-air chambers, and a pulse-jet 
mechanism that intermittently feeds compressed air inside the filters. 

Further, the dust collector of the invention has transverse members inside the 
filters, and the transverse members disperse the compressed air that is fed during any 
backwash of the filters. 

The dust collector of the invention has plate-type cartridge elements. Each 
comprises a filter that is composed of two sheets of pleated filter medium being opposed 
to, and spaced apart from, each other. One end of the filter is closed and the other end 
of it is open. The cartridge elements are installed in the dust collector so that the 
successive edges shaped like the ridges of the pleated filter medium appear to be 
vertical stripes. The dust collector comprises filtering chambers that are stacked and 
that communicate with each other, ducts that are fixed on the upper part of each of the 
filtering chambers at intervals and communicate with the inside of the filters through 
the openings of the filters, plate-type cartridge elements that are installed in the 
filtering chambers and that are attached on the ducts and can easily be attached and 
detached, purified-air chambers that communicate with the ducts, an air- suctioning 
means that communicates with the purified-air chambers, a pulse-jet mechanism that 
intermittently feeds compressed air inside the filters through nozzles that are facing the 
openings of the ducts, an entry for air with dust that is located on the top of the duct, 
and that communicates with the highest filtering chamber, and a hopper that 
communicates with the bottom of the lowest filtering chamber. 

Since the dust collector of the invention has plate-type cartridge elements, each 
of which comprises a filter that is composed of two sheets of pleated filter medium being 
opposed to, and spaced apart from, each other, one end of the filter being closed and the 
other end of it being open, the cartridge elements being installed in the dust collector so 



5 



that the successive edges that are shaped like ridges of the pleated filter medium 
appear to be vertical stripes, wherein the dust collector comprises filtering chambers 
that are stacked and communicate with each other and communicate with the entry of 
air with dust, a duct that communicates with the inside of the filters through the 
openings of the filters, plate-type cartridge elements that are installed in the filtering 
chambers and are attached on the ducts and can easily be attached and detached, 
purified-air chambers that communicate with the duct, an air- suctioning means that 
communicates with the purified-air chambers, and a pulse -jet mechanism that 
intermittently feeds compressed air inside the filters, the invention can achieve effects 
such that the rate of the use of the space by the cartridge elements can be increased, the 
installation space for the dust collector can be decreased, and the efficiency of filtering 
can be increased. 

To achieve the above-mentioned objects, the pulse-jet-type dust collector of the 
invention has a cartridge element that is composed of a filter that has a cylindrical 
shape, one end of the filter being closed and the other end of it being opened, wherein 
the dust collector comprises a hollow duct, one end of which is closed and the other end 
of it is open, the cartridge element being attached on the duct and easily attached and 
detached, and a pulse-jet mechanism that intermittently feeds compressed air inside 
the filter. 

Further, the pulse-jet-type dust collector of the invention has a plate-type 
cartridge element. 

As stated above, since the pulse-jet-type dust collector of the invention has a 
cartridge element comprising a filter that has a cylindrical shape, one end of the filter 
being closed and the other end of it being open, wherein the dust collector comprises a 
hollow duct, one end of which is closed and the other end of which is open, wherein the 
cartridge element is attached on the duct and can easily be attached and detached, 
wherein a pulse-jet mechanism intermittently feeds compressed air inside the filter, the 
invention can achieve effects such that the drop of the discharge pressure can be 
restrained and the filter medium can be changed efficiently in a short time. 

[Brief Descriptions of the Drawings] 

Fig. 1 is an external view of the plate-type-cartridge element. 

Fig. 2a is an external view of the planate filter and the reinforcing material. 

Fig. 2b is an external view of the reinforcing material that is attachable inside the 
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planate filter and used in it. 

Fig. 3 is a local sectional view showing a process of filtering using the 
plate -type-cartridge element. 

Fig. 4 is an explanatory drawing of the backwash of the filter. 

Fig. 5a is an explanatory drawing on how to insert the planate filter in the cap during 
the construction of the filter. 

Fig. 5b is an explanatory drawing on how to remove the planate filter from the cap 
during the construction of the filter. 

Fig. 6a is an explanatory drawing on how to insert the planate filter in the upper 
member during the construction of the filter. 

Fig. 6b is an explanatory drawing on how to remove the planate filter from the upper 
member during the construction of the filter. 

Fig. 7 is a perspective view of the second embodiment. 

Fig. 8 is a front view of the second embodiment, wherein (a) shows the figure before 
attaching the plate-type-cartridge element, and (b) shows the figure after attaching it. 

Fig. 9 is a longitudinal sectional view of the second embodiment, wherein (a) shows the 
figure before attaching the plate-type-cartridge element, and (b) shows the figure after 
attaching it. 

Fig. 10 is a front view of an example of a lever that horizontally moves the rails of the 
second embodiment, wherein (a) shows the figure before attaching the 
plate -type-cartridge element, and (b) shows the figure after attaching it. 

Fig. 11 is an enlarged front view of an example of a stopper that is mounted on the 
sliding member of the second embodiment, wherein (a) shows the figure before 
attaching the plate-type-cartridge element, and (b) shows the figure after attaching it. 
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Fig. 12 is a front view (partially sectional view) of the third embodiment. 
Fig. 13 is a sectional view cut along arrow A * A of Fig. 12. 
Fig. 14 is a sectional view cut along arrow B * B of Fig. 12. 

Fig. 15 is a detailed view of an example of the plate-type-cartridge element of the third 
embodiment. 

Fig. 16 is an explanatory drawing of an example of a transverse member installed in the 
filter of the third embodiment. 

Fig. 17 is an explanatory drawing of an example of a transverse member installed in the 
filter of the third embodiment. 

Fig. 18 is a partially sectional view of the fourth embodiment of the invention. 
Fig. 19 is a partially sectional view cut along arrow A - A of Fig 18. 

Fig. 20a is an explanatory drawing of an example of the plate-type-cartridge element of 
the fourth embodiment. 

Fig. 20b is a top view of the plate-type-cartridge element of the fourth embodiment. 

Fig. 20a is a front view (a partially sectional view) of another example of the 
plate-type-cartridge element of the fourth embodiment. 

Fig. 20b is a front view (a partially sectional view) of another example of the 
plate-type-cartridge element of the fourth embodiment. 

[Best Mode for Carrying Out the Invention] 

A. The First Embodiment of the Invention 

Now we discuss the embodiment of the plate-type cartridge element of the 
invention. 

The first embodiment can achieve the function discussed above by making a 
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cartridge element into a plate-type element, as follows. 

First, the space for the elements in a dust collector can be utilized effectively 
and the rate of the use of the space by the element can be increased by making the 
cartridge element into a plate-type element. 

The plate-type-cartridge element of this embodiment is one that substantially 
has the shape of a plane plate when it is installed in a dust collector. The sectional 
view of it is rectangular. The ratio of the long and short sides of the rectangle is 1:0.08 
- 1:0.15. 

"Pleated" of this embodiment denotes being made with a configuration that has 
cross section in the shape of successive Vs. Any angles of the gradients of the two sides 
of every V-shape are acceptable. Both of them may be at the same angle or one of them 
may be vertical. 

A pleated planate filter can increase the area to trap dust. It can also increase 
the efficiency in dispersing the dust during the backwash of the filter, because the 
pleats of it are alternately expanded and contracted. 

Now we discuss the embodiment of the invention, by referring to the drawings. 

As shown in Fig. 1, the plate-type cartridge element of this embodiment 
comprises a planate filter 1 composed of a pleated filter medium, and a cap 2 and an 
upper-end member 3. The cap 2 and the upper-end member 3 are formed on each end 
of the planate filter 1. 

The planate filter 1 is made by adhering both sides of each of the two sheets of 
the pleated filter medium. The filter forms a substantially flat plate with a cavity. 
Further, as shown in Fig. 2a, a reinforcing material 4, which is made by pipes or round 
bars that are made by resin such as ABS, PP, etc., is transversely inserted in the 
planate filter 1 that forms a substantially flat plate with a cavity. 

Referring to Fig. 3, we discuss the filtering procedure using the plate-type 
cartridge element. The air that contains dust that is introduced by a dust collector (not 
shown) contacts the outer surface of the folds of the planate filter 1, and only the dust 
adheres to the surface of it. Then the air from which the dust is removed goes through 
the planate filter 1, goes through holes that are made inside the planate filter 1 and 
made on the upper-end member 3, and goes out of the dust collector 

The reinforcing material 4 has an effect to prevent the filter from being crushed 
during filtering. It also effectively disperses pulsed air, because any collision of air 
with the reinforcing material 4 changes the direction of the flow of the air during the 
backwash of the filter. Accordingly, it has an effect to let the pulsed air flow all over 
the planate filter 1. Since the reinforcing material 4 does not adhere to the planate 
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filter 1, the filter is swollen during the backwash, and the effect of dispersing the dust is 
increased. 

Further, material such as urethane or resin that is used for the cap 2 and the 
upper-end member 3, and a pipe or a round bar made of resin such as ABS or PP does 
not generate any harmful substance such as dioxin. Accordingly, this can decrease the 
environmental burden. 

In this embodiment, the backwash of the filter means disperses the dust that 
adheres to the outer surface of the filter by admitting air from the openings of the 
upper- end member 3 and letting it through the filter from its inside to its outside so as 
to eliminate the clogging of the filter caused by the dust that has adhered to it. 

The plate-type cartridge element is made as follows. The one end of the 
planate filter 1 that is formed into the substantially flat plate with a cavity is inserted 
into a molding box 5 of a cap (see Fig. 5a), and then a urethane resin in the form of 
liquid is poured into it and hardens to form the cap 2 (see Fig. 5b). Further, a model 
having the same shape as the internal shape of the substantially flat plate with a cavity 
1, which is pleated, is made as a molding box 6 of the upper-end member (see Fig. 6a). 
The other end of the planate filter 1 is put on the molding box 6 of the upper-end 
member (see Fig. 6a), and then a urethane resin in the form of liquid is poured into it. 
It hardens to form the upper-end member 3 (see Fig. 6b). Thus, holes with the same 
pleated shape as the inside of the planate filter 1, and that communicate with it, are 
formed on the upper-end member 3. 

In this embodiment, a reinforcing material 8 can be removed from the planate 
filter 1 and be used by inserting it as shown in Fig. 2b. 

In this case, the reinforcing material 8 that is used in the planate filter 1 is 
made of material having the same stiffness as iron or the like. The reinforcing 
material 8 has a part that is shaped like an H. The upper side of it has a transverse 
member and the other side of it has a flat transverse plate of the same material and the 
same shape as the upper-end member 3 and has a rectangular opening. It is not 
necessary to have just one transverse member. Several may be used. 

Since the reinforcing material 8 is made of pipes, or the round bars of the 
material may have the same stiffness as iron or the like, the reinforcing material 8 can 
be reused even after the planate filter 1 is discarded. 

B. The Second Embodiment of the Invention 

Now, we discuss the second embodiment of the invention in detail. The 
embodiment uses a plate-type cartridge element 15 as a cartridge element based on 
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drawings. As shown in Fig. 7, at the bottom of a duct 11 that is installed in a 
predetermined position in a dust collector, guiding members 12 are fixed at intervals 
and have more than one inclined elliptic hole 12a. Inside each guiding member 12, a 
drilled rail 13 that has connecting holes 13a that correspond to the inclined elliptic 
holes 12a is attached (see Fig. 9). 

The guiding members 12 and the rails 13 are coupled by the coupling devices 
14 that are inserted through the inclined elliptic holes 12a and the connecting holes 13a. 
The rails 13 have a sliding member 16, which has more than one opening 16a to be 
inserted in the plate-type cartridge elements 15. More than one (in this embodiment, 
three) plate-type cartridge elements 15 are inserted in the openings that are made on 
the sliding member 16. The plate-type cartridge elements 15 are supported by the 
rails 13 with the sliding member 16 and installed between the rails 13. 

Now we discuss the plate-type cartridge element 15. In this embodiment, 
"plate-type" means substantially having the shape of a plane plate as a whole, and a 
"plate-type cartridge element" means a plate-type filter unit that can easily be attached 
and detached. We specifically discuss the plate-type cartridge element 15 of this 
embodiment as follows. The filter 15b, which is composed of two sheets of pleated filter 
medium 15a that are opposed to, and spaced apart from, each other, is closed at the 
lower end of it by a cap 15c. At the upper end of the filter 15b, a mounting material 
15d that has an opening 15e is fixed. The plate-type cartridge element 15 comprises 
the filter 15b, the cap 15c, and the mounting material 15d. In this embodiment, 
"pleated" means having a configuration of which the cross section is in the shape of 
successive Vs. Any angle of each of the gradients of the two sides of every V-shape is 
acceptable. Both of them may be the same angle or one of them may be vertical. 

The plate-type cartridge element 15 is installed so that the filter 15b can 
extend vertically, namely, so that the successive edges, which are shaped like ridges of 
the pleated filter medium 15a, appear to be vertical stripes. Further, on the upper part 
of the plate-type cartridge element 15 a packing adheres. 

Now we discuss the operation of the device that is composed of the above. The 
rails 13 are horizontally pulled out until coupling devices 14 come to the lowest part of 
the inclined elliptic holes 12a. Then, the plate-type cartridge elements 15 are inserted 
in the openings 16a of the sliding member 16, inserted between the rails 13, and then 
supported by the rails 13 with the sliding member 16 (shown in Fig. 8a). Its 
longitudinal sectional view is shown in Fig. 9a. 

When the rails 13 are horizontally slid down, since the coupling devices 14 are 
moved along the inclined elliptic holes 12a to the highest part of the holes 12a, the rails 



11 



13 are lifted up with them. Accordingly, the plate-type cartridge elements 15 are lifted 
up and contact the lower side of the duct 11, as shown in Fig. 8b. Thus the attachment 
of the plate-type cartridge element 15 is achieved. Its longitudinal sectional view is 
shown in Fig. 9b. 

When the plate-type cartridge element 15 should be detached, then, when the 
rails 13 are horizontally pulled out, since the coupling devices 14 are moved along the 
inclined elliptic holes 12a to the lowest part of the holes 12a, the rails 13 are lowered 
with them. Accordingly, the plate-type cartridge elements 15 are lowered and are 
detached from the duct 11, and thus detaching the plate-type cartridge elements 15 is 
achieved. When the plate-type cartridge element 15 should be changed, one may pull 
out the sliding member 16 and then change it. 

The work for the horizontal movement of the rails 13 may be done according to 
the embodiment shown in Fig. 10. We discuss it as follows. The duct 11 has a link 
mechanism 19 that is connected to the duct 11 by a pin 18 and a lever 21 that is 
connected to the link mechanism 19 by a pin 22, and the lever 21 is connected to the rail 
13 by a pin 22. The rails 13 are horizontally moved to the direction where it can be 
pulled out or slid down by rotating the lever 21 clockwise or counterclockwise. Thus, 
the horizontal movement of the rails 13 is made easier. 

The horizontal displacement of the plate-type cartridge elements 15, which is 
generated when the rails 13 are horizontally moved to the direction for being slid down, 
is absorbed by making the opening of the bottom of the duct 11 smaller than the opening 
15e of the filter 15b. Preferably, as shown in Fig. 11, a stopper 23 is fixed on the only 
end of a sliding member 16, and when the sliding member 16 is slid down between 
guiding members 12, the stopper 23 contacts the end plate 12b of the guiding members 
12 and prevents the sliding member 16 from further horizontal movement. If under 
this configuration the rails 13 are horizontally moved to the direction for being slid 
down, the horizontal displacement of the plate-type cartridge elements 15 can be 
prevented. 

The duct 11 and the plate-type cartridge elements 15 that are fixed on it are 
variably located in the dust collector. For example, they may be horizontal and spaced 
apart from each other, or they may be vertical and spaced apart from each other. 
Further, such an arrangement wherein the groups of the elements, which elements are 
horizontal and spaced apart from each other, are vertical and spaced apart from each 
other, is acceptable. When a duct forms a large space, the plate-type cartridge 
elements 15 can be fixed on the bottom of it in any arrangement. 

The operation of the dust collector when it collects dust is as follows. The 
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effect of suction works in the duct 11 by means of some suction means (e.g., a blower), 
which is not shown, and the air with dust goes from the outside of the filter 15b to the 
inside of it. During this period, the dust that has been in the air is removed because it 
adheres to the outer surface of the filter 15b. Then, the air that has entered the filter 
15b exits its opening 15e and enters the inside of the duct 11, and then exits the dust 
collector through a chamber of clean gas, which is not shown. 

By the conventional way, such cartridge elements are fixed by bolts, a 
concentrated load is applied to the bolts, and the packing is not uniformly pressed. In 
this embodiment, since the rails 13 can uniformly distribute the load to a packing 7, its 
airtightness is increased. 

In this embodiment, a packing 17 adheres on the upper part of the plate-type 
cartridge element 15, but it may be omitted if the mounting material 15d of the 
plate-type cartridge element 15 is made of a material of which at least some part has 
sealing characteristics. 

In this embodiment, the plate-type cartridge element 15 is supported by the 
rails 13 with a sliding member 16, but it may be directly supported by the rails 13 
without the sliding member 16. In this case the mounting material 15d is mounted on 
the rails 13. However, if more than one plate-type cartridge element 15 is installed, it 
is preferable that they be inserted in the openings 16a of the sliding member 6 and then 
installed using the member 6, because they can be set in predetermined places when 
they are installed and can be quickly removed when it is so wanted. 

Further, in this embodiment, a plate-type cartridge element 15 is used as a 
cartridge element. However, the cartridge element is not limited to this type. A 
cylindrical cartridge element may be used, for example. Since if a plate-type is used as 
the type of cartridge element, the rate of the use of the space by the cartridge element in 
the dust collector will be increased, and the structure of the dust collector will be 
compact. So the plate-type is preferable. 

In this embodiment, since the cartridge elements are horizontally moved to the 
direction for being pulled out or slid down, they can be exchanged easily even though 
they are vertically arranged in rows. Since no vertical space for pulling them out or 
sliding them down is necessary, the height of the dust collector can be decreased, and 
accordingly the dust collector can be made compact even though the cartridge elements 
are arranged vertically in rows. Thus, this embodiment is more effective when the 
cartridge elements are vertically arranged with in rows. 
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C. The Third Embodiment of the Invention 

Now, we discuss the third embodiment of the invention in detail based on the 
drawings. In reference to Fig. 12, on the upper part of each of the filtering chambers 
that are stacked and form a number of rows (three rows in this embodiment) and that 
communicate with each other, a number of ducts 32 are installed. They are spaced 
apart from each other (see Fig. 14). In each filtering chamber 31, the plate-type 
cartridge elements are installed and each of them is attached under the duct 32 and is 
detachable. 

Now, we discuss the plate-type cartridge element 33. In this embodiment, 
"plate-type" means substantially having the shape of a plane plate as a whole, and a 
"plate-type cartridge element" means a plate-type filter unit that can be easily attached 
and detached. In reference to Fig. 15, we specifically discuss the plate-type cartridge 
element 33 of this embodiment as follows. A filter 33b, which is composed of two sheets 
of pleated filter medium 33a and 33b being opposed to, and spaced apart from, each 
other, is closed at one end (the lower end of it in this embodiment) by a cap 33c made of 
resin, and a mounting material 33d made of resin that has an opening 33e is fixed at the 
other end (the upper end of it in this embodiment). The plate-type cartridge element 
33 comprises the filter 33b, the cap 33c, and the mounting material 33d. In this 
embodiment, "pleated" means being made with a configuration of which the cross 
section has the shape of successive Vs. The gradient of each of the two sides of every 
V-shape can have any angle. Both of them may be the same angle or one of them may 
be vertical. 

The plate-type cartridge elements 33 are installed so that the filter 33b can 
extend vertically, namely, so that the successive edges shaped like ridges of the pleated 
filter medium 33a appear to be vertical stripes. The plate-type cartridge elements 33 
are fixed under the ducts 32 by the mounting materials 33d that are used as fixing 
means (not shown). The opening 32a that is made at the bottom of the duct 32 is 
covered by the mounting materials 33d when the plate-type cartridge elements 33 are 
fixed. The duct 32 communicates with the inside of the filter 33b through the opening 
32a. 

As shown in Fig. 12, the duct 32 is closed at one end and the other end has an 
opening 33b. The duct 32 communicates with a purified-air chamber 34, which 
extends vertically through the opening 33b, and through a curved duct 35 that is located 
at the lower part of the purified-air chamber 34. The curved duct 35 communicates 
with a blower 36, which is an air-suctioning means. In the purified-air chamber 34, 
pulse -jet mechanisms 37 are furnished on more than one row (three rows in this 
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embodiment), and each nozzle 37a of the pulse-jet mechanisms 37 is located facing the 
opening 33b of the duct 32. 

There is an entrance 38 for air with dust that is located on the top of the duct 
32. The entrance 38 communicates with the highest filtering chamber 31. There is a 
hopper 39 that is located at the bottom of the filtering chamber 31 to gather the dust 
and that is in communication with it. The part denoted by the symbol 40 is a 
detachable cover for maintenance. It also acts as a separator that segregates the 
filtering chamber 31 from the purifiedair chamber 34. The part indicated by the 
symbol 41 is also a detachable cover. In this embodiment, since the detachable covers 
40 and 41 can be detached and the plate-type cartridges 33 can be pulled out 
horizontally, the plate-type cartridge elements 33 can be exchanged easily even though 
they are arranged vertically in rows. 

Now we discuss the operation of the device that is composed of the above. 
When the blower 36 is operated, because of its suction effect, the air with dust goes from 
the entrance 38 to the inside of the highest filtering chamber 31. Since two or more 
ducts 32 are located and spaced apart from each other, there is more than one space 42 
(see Figs. 23 and 14) between the ducts 32. Since the filtering chambers 31 
communicate with each other, the air with dust that has entered the entrance 38 is 
distributed to every filtering chamber 31. 

Then, the air with dust that has come into the filtering chamber 31 goes from 
outside the filter 33b to the inside of it. During this period, the dust that has been in 
the air is removed by being caused to adhere to the outer surface of the filter 33b. 
Then, the air that has entered the inside of the filter 33b exits its opening 33e and 
enters the inside of the duct 32, and travels into the chamber of clean gas 34. Then the 
air that has traveled into the chamber is aspirated by the blower 36, and then exits the 
dust collector. 

During the above operations, since the quantity of the dust adhering to the 
outer surface of the filter 33b is increased, backwashes of the filter 33b are carried out 
as needed. In this embodiment, the backwash of the filter 33b means the dispersion of 
the dust that has adhered to the outer surface of the filter by admitting compressed air 
from the openings of the filter and letting it go through the filter from its inside to its 
outside so as to disperse the dust on the filter. As for the backwash of the filter 33b, 
compressed air blows out from the nozzles 37a of the pulse-jet mechanisms 37, and the 
air exits each duct 32 and enters the inside of the filter 33b from the opening 33e of it. 
In this way the backwash is intermittently carried out during the above operations. 

The dust is dispersed from the surface of the filter 33b by the backwash of it, 
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falls, and is gathered in a hopper 39. Then, the dust that is gathered in it is discharged 
into a container, as needed. 

The plate-type cartridge element 33 may be an embodiment such as is shown 
as follows. As shown in Fig. 16, a transverse member 33f may be fixed in the filter 33b. 
In this embodiment, the transverse member 33f is located at a level that is about 
one-half the height of the filter 33b. In this case, since a collision of the compressed air 
with the transverse member 33f changes the direction of the air that is blown into the 
filter 33b during a backwash, the air is effectively dispersed by the transverse member 
(see Fig. 16). Since the transverse member 33f does not adhere to the filter 33b, the 
filter 33b is swollen during the backwash, and so the effect of the dispersing of the dust 
is increased. The way to put the transverse member 33f in the filter 33b is, for 
example, that a supporting member 33g is fixed to both ends of the transverse member 
33f so as to make a member be shaped like an H. Then that member shaped like an H 
is inserted in the filter 33b. 

In this embodiment, the plate-type cartridge element 33 is installed so that the 
filter 33b can extend vertically, namely, so that the successive edges shaped like ridges 
of the pleated filter medium 33a appear to be vertical stripes. Therefore, the filter 33b 
extends in the same direction (vertically) as the air with dust flows (top to bottom, i.e., 
vertically), and the dust that is dispersed from the outer surface of the filter 33b is not 
prevented from falling. Further, the dispersed dust does not tend to again adhere to 
the outer surface of the filter 33b. Accordingly, the efficiency of filtering can be 
increased. 

Further, in this embodiment, since the air with dust flows from top to bottom, 
the dust that is dispersed from the outer surface of the filter 33b does not fly up or 
adhere again to its surface. 

In this embodiment, since the plate-type is used as the type of cartridge, the 
rate of the use of the space by the cartridge element in the dust collector will be 
increased. Also, its filtration area is greater than that of a conventional dust collector 
with the same capacity. Further, the structure of the dust collector is compact. 

Further, in this embodiment, the pleated planate filter 33b can increase the 
area to trap dust. It can also increase the efficiency to disperse dust that adheres on 
the outer surface of the filter 33b, because the pleats of it are alternately expanded and 
contracted. 

D. The Fourth Embodiment of the Invention 

Now based on the drawings we discuss in detail the embodiment that uses a 



16 



plate-type cartridge element 53 as a cartridge element. As in Fig. 18, hollow ducts 52, 
in each of which one end is closed and the other end of which has an opening 52a, are 
horizontally installed and spaced apart from each other (see Fig. 19) at the upper side of 
a filtering chamber 51. More than one plate-type cartridge element 53 is installed in 
the filtering chamber 51. The plate-type cartridge elements 53 are attached on the 
bottom of the ducts 52 so that they can easily be attached and detached. 

Now we discuss the plate-type cartridge element 53. In this embodiment, 
"plate -type" means substantially having the shape of a plane plate as a whole, and a 
"plate-type cartridge element" means a plate-type filter unit that can easily be attached 
and detached. We specifically discuss the plate-type cartridge element 53 of this 
embodiment as follows, referring to Fig. 20. The filter 53b, which is composed of two 
sheets of pleated filter medium 53a being opposed to, and spaced apart from, each other 
is closed by a cap 53c at one end (the lower end in Fig. 20), and mounting material 53d 
that has an opening 53e is fixed at the other end (the upper end in Fig. 20). The 
plate-type cartridge element 53 comprises the filter 53b, the cap 53c, and the mounting 
material 53d. As the width of the opening at the end of the filter 53 narrows, the filter 
53 becomes stronger and has a longer life span. 

"Pleated" of this embodiment means being made with a configuration of which 
the cross section is in the shape of successive Vs. Any angle of the gradients of the two 
sides of every V-shape is acceptable. Both of them may be the same angle or one of 
them may be vertical. The pleated planate filter 53b can increase the area to trap dust. 
It can also increase the efficiency to disperse the dust that adheres to the filter 53b, 
because its pleats alternately expand and contract. 

The plate-type cartridge element 53 is installed so that the filter 53b can 
extend vertically, namely, so that the successive edges shaped like ridges of the pleated 
filter medium 53a appear to be vertical stripes. Further, the mounting material 53d of 
the plate-type cartridge element 53 is fixed on the bottom of the duct 52 by fixing means 
(not shown). The opening 52b (see Fig. 19) that is made at the bottom of the duct 52 is 
covered by the mounting materials 53d when the plate-type cartridge element 53 is 
fixed. The duct 52 communicates with the inside of the filter 53b through the opening 
53e of the filter 53b. 

As shown in Fig. 18, the duct 52 communicates with a purified-air chamber 54, 
which extends vertically through the opening 52a. At the upper part of the purified-air 
chamber 54, pulse -jet mechanisms 55 are provided, and each nozzle 55a of each 
pulse-jet mechanism 55 intermittently feeds compressed air inside the filter 53b. Each 
pulse-jet mechanism 55 comprises an air tank 55b, air valves 55c that communicate 
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with the air tank 55b, and air jet nozzles 55a that communicate with the air valves 55c, 
wherein the number of the air valves 55c is the same as that of the ducts 52, and so is 
the number of the air jet nozzles 55a. The tip of each air jet nozzle 55a is inserted into 
the purified-air chamber 54 and located facing the opening 52b of each duct 52. 

The part indicated by the symbol 56 is a detachable cover for maintenance. It 
also acts as a separator that segregates the filtering chamber 51 from the purified-air 
chamber 54. The part indicated by the symbol 57 is also a detachable cover. Since 
two or more ducts 52 are horizontally located and spaced apart from each other, there is 
more than one space 58 (see Fig. 19) between the ducts 52, and the spaces 58 
communicate with the entrance of the air with the dust. 

Now we discuss the operation of the above construction. Because of an effect 
of the suction of a suction means (e.g., a blower), which is not shown, which suction 
communicates with the purified-air chamber 54, the air with dust enters the inside of 
the filtering chamber 51 through the entrance, which is not shown, and the spaces 58. 
Then, the air with dust, which has entered the filtering chamber 51, goes from the 
outside the filter 53b to the inside of it. During this period, the dust that has been in 
the air is removed by being caused to adhere to the outer surface of the filter 53b. 
Then, the air that has entered the inside of the filter 53b exits its opening 53e and 
enters each duct 52, and then exits its opening and enters the purified-air chamber 54. 
Then, the air that has entered the purified*air chamber 54 is aspirated by suction 
means, which is not shown, and exits the dust collector. 

During the above operations, since the quantity of the dust adhering to the 
outer surface of the filter 53b increases, the backwashes of the filter 53b are carried out 
as needed. In this embodiment, the backwash of the filter means disperses the dust 
that adheres to the outer surface of the filter by admitting compressed air from the 
openings of the filter and letting it go through the filter from its inside to its outside so 
as to disperse the dust on the filter. As for the backwash of the filter 53b, when air 
valves 55c that communicate with the air tank 55b of the pulse jet mechanism 55 are 
opened, compressed air blows out from the respective nozzles 55a that communicate 
with the air valves 55c, and the air goes through each duct 52 and enters the filter 53b 
from the opening 53e of it. In this way the backwash of the filter 53b is carried out 
intermittently during the above operations. 

The dust that is dispersed from the outer surface of the filter 53b by the 
backwash of it falls and is gathered in a hopper, which is not shown. Then, the dust 
that is gathered in it is discharged into a container, which is not shown, as needed. 

Based on Fig. 21 now we discuss an embodiment in which the layout of the 
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devices is modified. The embodiment shown in Fig. 21a is an example of a layout in 
which one end of the duct 52 is bent 90 degrees and the opening 52a of it is directed 
downward. The tip of the air jet nozzle 55a faces the opening 52a. The embodiment 
shown in Fig. 2 lb is an example of a layout in which the duct 52 can extend vertically 
and the purified-air chamber 54 can extend horizontally. In this layout, the tip of the 
air jet nozzle 55a faces the opening 52a of the duct 52, and the plate-type cartridge 
element 53 can horizontally extend, that is, it is arranged so that the successive edges 
shaped like ridges of the pleated filter medium 53 appear to be horizontal stripes. 

In this embodiment, a plate-type cartridge element 53 is used as a cartridge 
element. However, the cartridge element is not limited to this type. A cylindrical 
cartridge element may be used, for example. Since if a plate-type is used as the type of 
cartridge element, the rate of the use of the space by the cartridge element and its 
filtration area in the dust collector will be increased and the structure of the dust 
collector will be compact, the plate-type is preferable. 

Further, in this embodiment, since each nozzle 55a of the pulse-jet mechanisms 
55 intermittently feeds compressed air inside the filter 53b, it is not necessary to locate 
the air jet nozzles 55a just above each cartridge element, and the length of the air 
piping from the air jet nozzles 55a to the air valve 55c can be made short. Accordingly, 
since the loss of the pressure caused by the resistance of the air piping is considerably 
decreased, the drop of the discharge pressure of the pulse-jet air can be restrained and 
the cost of construction can be driven down. Since the filter medium can be exchanged 
by detaching the covers for maintenance 56 and 57, and the air piping need not be 
removed, the filter medium can effectively and quickly be exchanged. Further, the air 
piping can be firmly fixed. 

[Industrial Applicability] 

This invention applies to dust collection of air at normal temperatures, such as 
a dust collector for an installation site for shot blasting or a working space of a foundry. 
It may apply to a cartridge element of a dust collector of which the air volume is 
600 m 3 /Hr - 72000 m 3 /Hr. Especially, since a dust collector for shot blasting needs a 
greater filtration area than that of a dust collector for another use that has the same 
disposal capacity, it can be more compact. 
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